Abstract -From the economical point of view, the genus Ganoderma is one of the most important groups of Basidiomycetes due to their medicinal effects and also because they cause decay in a very wide range of tree species all over the world. In this study new data of the Hungarian Ganoderma species are published and the specimens in accessible Hungarian herbarium collections are processed and revised. The article includes the nomenclatural status, the morphological characters, the host preference, frequencies and the details of the fungarium samples of six Ganoderma species (Ganoderma adspersum, G. applanatum, G. carnosum, G. cupreolaccatum, G. lucidum, G. resinaceum) as well. In total 215 Ganoderma specimens are examined and 10 hosts of the six native Ganoderma species new for Hungary are presented. The Hungarian locality and time of the collection of the only Ganoderma carnosum (IZ3122) specimen and two new localities of this rare species is published here for the first time.
In European monographs, Ganoderma adspersum (e.g. , Krieglsteiner 2000 , Ryvarden -Gilbertson 1993 was found under the name G. australe (Fr.) Pat. 1889 (Bas.: Polyporus australis Fr. 1828), which originated from the Pacific Islands. The identity of the two taxa is ambiguous due to the lack of holotype and geographical distribution (Welti -Courtecuisse 2010) . Molecular results (Smith -Sivasithamparam 2000) showed that the European taxon (G. adspersum) is different from G. australe (Australia). This explains why G. adspersum (Bas.: Polyporus adspersus) should be the appropiate name of the European species, which was described from Croatia and the holotype grew on Carpinus betulus. This species is presumably identical with G. linhartii (Kalchbr.) Z. Igmándy 1968 and G. europaeum Steyaert 1961 (Steyaert 1972 .
G. adspersum belongs to the 'G. applanatum -australe complex' (subgen. Elfvingia), it has perennial, sessile and non-laccate basidiocarp. It differs from G. applanatum by larger spores [(8-) 8,5-10(-12) × (5-)5, 5-7,5(-8,5 ) µm], thicker crust [>0,5(-0,75 ) mm], homogenous reddish brown context, and tube layer without intervening layers (Leonard 1998 , Marriott 1998 , Ryvarden -Gilbertson 1993 . It mainly grows on living broadleaved trees, and in Hungary it is usually found in parks and urban habitats Papp 2013) . In the Mediterranean region of Europe, it was detected from Pinus pinea (De Simone and Annesi 2012) . In Hungary, G. adspersum was also found on the stem of living coniferous trees in a park in Dénesfa (Abies sp., IZ2534) and in the Kámoni Arborétum (Picea abies, BP80370).
In this study Ganoderma adspersum is presented for the first time from Juglans nigra and Ulmus laevis. also mentioned G. adspersum from Carpinus betulus, but the specimen is missing from the collection. In total it can be found on 20 different tree genera, but it mainly grows on Quercus species in Hungary. Compared to other domestic Ganoderma taxa, it is frequently found on non native trees (e.g. Gleditschia triacanthos, Robinia pseudoacacia, Morus alba) ( Numerous articles were published to clarify the nomenclatural status of G. applanatum, (e.g. Redhead et al. 2006 , Niemelä -Miettinen 2008 , Demoulin 2010 (Norvell 2010 (Norvell , 2011 .
Main morphological characters of G. applanatum are the perennial, applanate basidiocarps with thin, non-laccate crust (<5mm), the whitish streaks and patches in the context and the layer of the trama. Characteristically, drawings can be made on its fresh pore surface with a sharp instrument ("artists' fungus"), since the bruised surface turns brown due to an immediate oxidation (Ryvarden -Gilbertson 1993) . Another feature is that the tubes are often attacked by the fungivore insect larvae of Agathomyia wankowiczii, which causes distinctive galls to form.
G. applanatum is a common and widespread species in Hungary. It mainly grows on logs and stumps as saprophyte and in contrary of G. adspersum, often occures in forest habitats . It is a polyphagous species: in Europe, the substrates are mainly deciduous trees, but sometimes it can be found on conifers as well (Abies, Picea) (e.g. RyvardenGilbertson 1993 , Kotlaba 1984 . In Hungary, the most common hosts are Fagus, Salix and Populus, but there are details on several other tree species as well (Table 1. ). The first data from Abies alba and Fraxinus ornus are presented here. G. carnosum (syn. G. atkinsonii) belongs to the group of annual and stipitate Ganoderma species (G. lucidum complex). The main morphological characters are the dark and shiny pileus and in general the larger fruitbody (Jahn et al. 1980) , as well as the size of the pores -G. carnosum (average: 138.46 μm), G. lucidum (average: 238.34 μm) - (Cilerdzic et al. 2011) . It is difficult to separate the two species (G. carnosum and G. lucidum) by anatomical characters, but according to Jahn et al. (1980) G. carnosum has wider spores [average wide:
It is a south-central European species, and it grows mainly on Abies alba, but rarely occures on other coniferous or decideous tree species (Bernicchia 1995 , Jahn et al. 1980 . In Hungary, the first data of G. carnosum was published by Szabó (2012). Up to now, only twolocalities of this species was known from Taxus baccata and stump of unknown coniferous tree (cf. Abies alba) in Hungary (Table 1, Figure 1 ). Kalchbr. 1885) is presumably identical with G. pfeifferi Bres. 1889, which was described from Abies (Patouillard 1889) , however this taxon is a characteristic species of natural European beech forests (Christensen et al. 2004 ) and mainly grows on the base of living Fagus sylvatica (Ryvarden -Gilbertson 1993) . In Europe, it is rarely found on other hardwood species, like Ulmus laevis, Acer saccharinum (Szczepkowski -Piętka 2003) or Aesculus, Fraxinus, Prunus and Quercus species (Petersen 1987 , Ryvarden -Gilbertson (1993 .
G. cupreolaccatum (Bas. Polyporus cupreolaccatus
G. cupreolaccatum (Kalchbr.) Z. Igmándy (syn. G. pfeifferi Bres.) has perennial basidiocarp, nevertheless molecular works (e.g. Moncalvo et al. 1995) was shown that it belongs to the annual and laccate 'G. resinaceum' complex. The old basidiocarps were possibly mistaken for G. applanatum (Niemelä -Miettinen 2008) . Main characteristics of this species are the laccate pileus, dark brown context and the size of the spores (9-11,5 × 6-9 µm).
In Hungary G. cupreolaccatum typically grows on the base of old living Fagus sylvatica (e.g. Igmándy 1968 , Papp -Siller 2012 , that explains why most of the data of this species originate from beech forest reserves. It is also rarely found on other hardwood species -Acer (BP20323), Quercus (IZ639) -in Hungary. Moesz (1942) reffering to the collection of Schilberszky (Nagytétény, Budapest) published a data of Ganoderma laccatum (Kalchbr.) Bourdot & Galzin (synonyms given by the author: G. pfeifferi Bres. and Placodes resinosus (Schrad.) Quél.), which grew on Prunus persica. Since Prunus is a particular host for this species, the reconsideration of the data is needed, but the specimen is not found. Igmándy (1970) previously mentioned Ganoderma cupreolaccatum only from two localities (Erdősmecske, Pusztavám). Pál-Fám and Lukács (2002) (Papp -Siller 2012) . Previously the first author reported this species from Dobogókő, Pilisszentlélek (Visegrád Mts) and Juhdöglő-völgy Forest Reserve (Vértes Mts) (Papp -Siller 2012) . In this study three new localities are published (Galyatető, Nagykanizsa, Zagyvaróna) (Table 1, Figure 2 ). Ganoderma lucidum is the type species of the genus Ganoderma (Karsten 1881), nevertheless taxonomically it is quite problematic (Moncalvo et al. 1995) . The morphologically similar species are often identified mistakenly as 'G. lucidum' all around the world. According to Seo and Kirk (2000) 'G. lucidum' is the most often incorrectly used name within the genus Ganoderma besides G. applanatum. For this reason it is difficult to define the real G. lucidum s. str. (Park et al. 2012 , Szedlay 2002 , Wasser 2005 . Recent molecular studies showed that certain Chinese taxons, which previously have been identified as G. lucidum, are different from the European specimens (G. lucidum s. str.) (e.g. Cao et al. 2012 , Wang et al. 2009 , Wang et al. 2012 ).
The morphological characters of G. lucidum that separates it from other European annual and stipitate Ganoderma species (G. carnosum, G. valesiacum) are the colour of the basidiocarp and context, the size of pores and the host preference , Ryvarden -Gilbertson 1993 . G. resinaceum may have short expanding stipe, but it has a robust basidiocarp and usually grows on base of living trees . In the context of this species a wide darker zone can be found, which is absent in G. lucidum (Petersen 1987 ).
The holotype was described from Corylus avellana (Moncalvo -Ryvarden 1997) , however in Hungary it mainly grows on Quercus, Carpinus and Salix ), but it is also known from Acer and Platanus (Szabó 2012). Igmándy identified it as G. lucidum on Taxus baccata (Szabó 2012), but following the revision of the speciment, it is prooved to be identical with G. carnosum. Previously, G. lucidum has not been found in Hungary on Fagus sylvatica (PV789) and Robinia pseudoacacia (PV461). Síkfőkút, unknown, 12.VI.1974, leg. et det.: M. Babos (BP80465); Kerecsend, unknown, 17.VI.1956, leg.: B. Zólyomi, det.: G. Bohus (BP28274); Síkfőkút, unknown, 27.VIII.1977, leg. et Quercus petraea, 21.VIII.2012, leg. et det.: V. Papp (PV746); Horány, Szigetmonostor, unknown, 11.VII.1982, leg. et det.: M. Babos (BP79139); Vácrátót, Botanical Garden, unknown, 30.XI.1983, leg.: unknown, det 
CONCLUSIONS
Up to now, six species of Ganoderma are known in Hungary. Ganoderma valesiacum Boud. 1894 is a Central European species occurring predominantly in montane to subalpine regions, in the natural stands of Larix (Ryvarden -Gilbertson 1993) . In Hungary, the host of this species is not native, only some planted stands are known. Therefore the occurence of G. valesiacum in Hungary is not to be excluded, but is unlikely.
In the proposed red list of the Hungarian macrofungi (Rimóczi et al. 1999 ) only two Ganoderma species (G. adspersum, G. resinaceum) are mentioned, which mostly occure in urban habitats in Hungary , Papp 2013 . Due to the data of the specimens it can be stated that these species are not 'vulnerable' in Hungary. Based on their data G. carnosum and G. cupreolaccatum, which are clearly rarer, are not included on the list. In Hungary only a few Abies stands can be found, which is the main host of G. carnosum. Therefore it is probably the rarest species of the genus in Hungary. Ganoderma cupreolaccatum has perennial basidiocarp, nevertheless not too much occurrences are known. Due to this reason and its habitat preference G. cupreolaccatum has recently been declared protected in Hungary [83/2013. (IX. 25.) VM edict].
